INTRODUCTION
The biochemical lesion in megaloblastic anemia is characterized by a rate of DNA Received for publication 24 August 1977 and in revised form 15 December 1977. than normal (1) , whereas RNA and protein synthesis in megaloblastic erythroblasts is unaffected (2) . The erythrocytes in this disease are macroovalocytic, are less filtrable than normal erythrocytes (3) , and have a reduced life span (4, 5) . Although macrocytosis usually is related to the presence of fewer divisions of nucleated precursors in megaloblastic anemia, the pathophysiology of the acquired cell membrane abnormality is undefined. In this communication the erythrocyte membrane protein pattern in severe megaloblastic anemia, secondary to folic acid or vitamin B12 deficiency, has been investigated by polyacrylamide gel electrophoresis in sodium dodecyl sulfate (PAGE-SDS).' METHODS Blood was obtained from patients with proven megaloblastic anemia or iron deficiency anemia. Laboratory personnel served as controls. Blood was collected in heparin and used within 1-2 h of collection. Routine hematological data were obtained by standard laboratory methods. Serum folate levels were measured by the microbiologic assay technique of Waters and Mollin (6) . Serum vitamin B12 levels were measured by the radioisotopic method of Lau and associates (7) . The diagnosis of pernicious anemia was proven by Schilling tests. Hemoglobin-free erythrocyte membranes were isolated at 0°C by the method of Dodge et al. (8) , as modified by Fairbanks et al. (9) , and processed immediately or stored at -70°C. Care was taken to remove the buffy coat after each wash of the erythrocytes, to aspirate the pellet of unlysed leukocytes after each wash of the membranes, to keep the membranes at 0°C, and to work as rapidly as possible to minimize proteolysis 'Abbreviation used in this paper: PAGE-SDS, polyacrylamide gel electrophoresis in sodium dodecyl sulfate. (9) . In some experiments leukocytes were removed from fresh heparinized blood by filtration through Whatman no. 2 filter paper (Whatman, Inc., Clifton, N. J.). The filtrate was then layered over 8.25% Ficoll (Pharmacia, Uppsala, Sweden), specific gravity 1.077, and centrifuged at 1,000 g for 20 min (10) . Erythrocytes packed in the Ficoll layer were virtually free of contaminating leukocytes. Erythrocytes were then washed and membranes prepared as described above. PAGE-SDS was performed as previously described (9) and the gels were stained with Coomassie Brilliant Blue. The bands were numbered according to the system instituted by Fairbanks et al. (9) and extended by Steck (11) . The (14) , with "4C-labeled hemoglobin as substrate. The latter was prepared by incubating reticulocyte-rich blood obtained from patients with hemolysis with 14C-amino acid mixture (uniformly labeled, New England Nuclear, Boston, Mass.) for 2 h. 14C-hemoglobin was then isolated, converted to the carbonmonoxy formn (15) , and purified as described by Winterhalter and Huehns (16) . The assay mixture consisted of 20 Mg "4C-labeled hemoglobin substrate, 0.8-1.6 mg enzyme extract, and enough potassium phosphate bu'ffer, pH 7.4, to bring the final volume to 7 ml (14) . Each (Fig. 3) (Fig. 1-3 (13) . The third possible explanation for these findings is instability of the high molecular weight components of the erythrocyte membrane proteins in severe megaloblastic anemia. The pathophysiology of this abnormality, and whether it is an in vivo or in vitro phenomenon, remains to be determined.
